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Mission SCCER550E

Innovative technologies to supply energy in 2050

Enable extra 4.6 TWh,/y of Use medium depths Access the deep

hydro power through new for heat extraction & underground for
large & small plants and storage and CO, electricity generation
retrofits sequestration (4.4 TWh,/y in 2050)
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If 1 have seen further it is
by standing on the shoulders of Giants.

Sir Isaac Newton, 1675
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SCCER_;SOE

Discover truth by building on
previous discoveries

Google Scholar
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Terabyte

Distill the Process is
essence of the irreversible
data
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Figure 2. Profiles of fracture frequency, transmissivity, flow di , and the esti d radius of hydraulic fractures

Flow Dimension HF radius [m]

Flow Dimension HF radius [m]

¥
along the SBH3 (top) and SBH4 (bottom) boreholes, The location of each HF test is shown using the gray bands. Blue
and red lines represent the value of hydraulic parameters before and after each HF test, respectively,
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Terabyte

SCCER,GSOE

Required if somebody wants
to continue your work

Ok if somebody wants
to know what you did
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_Zep SCCER 5 SoE

. Great work!
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] stefanomoret / SES_MILP © Watch 1 & Star | 0 YFark 0
¢» Code Issues 0 Pull requests 0 Projects 0 Insights
=
@ Join GitHub today g
GitHub is heme to over 20 million developers working together to host

and review code, manage projects, and build software together.

O u t p u t d a ta MILP energy modeling framework - https://infoscience.epfl.ch/record/231814

D 10 commits ¥ 1branch >0 releases 42 1 contributor
E I t ] Branch: master ~ New pull request Find file Clone or download ~
I ﬁ stefanomoret added comments to report transcription errors in thesis: explained di... ... Latest commit 7c25869 on Jan 15
\ Bl output added output folder 4 months ago
A [E] README.md Update README.md 7 menths age
I n p u t d a ta P [5) ses_main.dat first commit 7 months ago
E] ses_main.mod added comments to report transcription errors in thesis: explained di... 4 months ago
README.md

SES model

Copyright notice

Everything contained in this directory and its subdirectories is the property of the Industrial Process and Energy Systems
Engineering (IPESE) group, Ecole Polytechnique Fédérale de Lausanne (EPFL).

This pregram is distributed "as is” and WITHOUT ANY WARRANTY, either expressed or implied, without even the implied
warranties of merchantability or fitness for a particular purpose.

You can freely use, modify and adapt the code, as long as you comply with the follewing restrictions.
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Input data
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[ feluster/home/gguidati/SES/BL2015_V02.dat - gguidati®euler.ethz.ch - Editor - WinSCP
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# [Table A.22]
param: gup_op =
ELECTRICTTY .
GASOLTNE
DIESEL 8.26388
BTOETHANOL 8
BIODTESEL 8
LFO 8.26532
LNG 8

NG 8.28384
NG_CCS  8.82667
ShiG 8

WooD  8.8118
COAL  0.4014
COAL_CCS
URANIUM @.0039
WASTE  ©.388
H2 ]
ELEC_EXPORT ]

H

5
0.26568

@.e401

# [Table ja.6]

param loss_coeff
ELECTRICITY a.e7
HEAT_LOW_T_DHN .85

A2 Hl y prod d storag

technologies (renewable and non-renewable) with a uniform monthly distribution, ¢, ; is equal to
the default value of 1.

Table A.7 - Monthly electricity production share from renewable energy sources.

Monthly p
Jan. Feb. Mar  Apr.  May Jun.  Jul

Solar PV® 0.040 0.064 0090 0.111 0117 0114 0123 0117 0093 0066 0.038 0027
Wind? 0120 0.093 0.104 0085 0.065 0050 0055 0050 0058 0103 0112 0.125
HydroDam® 0.091 0.083 0068 0056 0077 0.098 0097 0084 0101 0077 0.076 0.082
Hyro River’  0.053 0.042 0054 0074 0109 0130 0.135 0125 0093 0.066 0.058 0.060

Il
Aug Sep.  Oct.  Now.  Dec

# a0

pa 1 2 3 4 5 6 7 8

PV 0.853 @.e94 @.120 @.153 ©.15 8.157 @.led4 8.15
WIND 0.325 ©.279 @.282 ©.182 ©.176 ©.140 ©.149 8.13
HYDRO_DAM 0.868 0.855 @8.067 ©.15 ©8.374 ©.686 8.535 ©.40
MEW_HYDRO_DAM  @.868 ©.855 @.067 ©.15 ©8.374 ©.686 8.535 ©.40
HYDRO_RIVER 0.382 ©.265 @.308 ©.436 ©.622 8.766 ©.778 8.71
MEW_HYDRO_RIVER ©.302 ©.265 ©.388 ©.436 ©.622 8.766 ©.770 0.71
DHN_SOLAR 0.865 ©.091 @.120 ©.123 ©8.141 8.152 @.161 8.14
DEC_SOLAR 0.865 ©.091 @.120 ©.123 ©8.141 8.152 @.161 8.14
H

# [efficiencies in A.2-A.4]

param: ref_size c_inv  c_maint gwp_constr life
MUCLEAR 1 5174.76 189.92 7087.88 68
ccaT 8.5 824.41 21.87 183.79 25
CCaT_CCs 8.5 1273.26 308.23  183.79 25
COAL_US 8.5 2687.59 31.72 331.68 35
COAL_TIGCC 8.5 3466.28 52.27 331.68 35
COAL_US_CCS 8.5 4327.26 67.58  331.60 35
CoAl TGOC CCS a5 AR4A_TR 73 86 33168 5

<

Line: 251/388 Celumn: 10 Character: 65 (0x41) Enceding: 1232 (ANSI - La
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@ Production profile for photavoltaic electricity in the Mittenland (Switzerl

¥ Data from real installation in Mont-Soleil and Mont-Crosin (Switzerland) [185]
© Average y di factors in the 2011 [186]. These profiles are used for
hydroelectric plants. Part of the monthly electricity production can be *shifted” to other months if the
is increased (see the dedicated section for details).

Hydro power in Switzerland

The projected capacity factors for hydroelectric run-of-river plants and dams are calculated based
on the data in Table A.8. A decrease in the electricity production is expected in the next years due to
the application of the LEaux law [187]. The law defines the minimum flow rates for rivers. In order
to respect them, during some periods of the year it may be necessary to stop the power plants, i.e.
letting the water flow bypassing the turbines. This will have as a consequence a decrease in the
annual electricity production. The decrease in electricity production is estimated to be 1400 GWh/y
[187]. In the model, the LEaux production penalty is shared between run-of-river plans and dams
proportionally to their net yearly electricity production. The net electricity production is the total
electricity production minus the electricity consumed for the pumping in the dams.

Table A.8 - Data for the calculation of the future capacity factors for hydro run-of-river and dams.

Hydro river Hydro dam

Net electricity production (2012) [GWh] [182] 16981 17297
Installed power (2012) [GW] [182] 3.84 8.08
LEaux effect [GWh [187] 686 714
%] 48.4 234

The Swiss Federal Office of Energy (SFOE) has evaluated the development potential for hydroelec-
tricty [187]. The results of the study are presented in Table A.9.

Forecasts in [81] for the year 2050 are based on the development potential under optimized condi-
tions in Table A.9. This potential is distributed between hydro river and hydro dam (Table A.10).
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Two hours to reproduce the results...

B
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Figure 1.7 - Energy flows in Switzerland in the year 2011 [77, 78, 79, 80, 81, 82]. All values
documented in Appendix A7,
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... two days to continue his work.
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[ Dats Platform - SCCER Jo X

C | (@ data.sccer-jasm.ch

i Apps Suggested Sites

Useful stuff

GE

SCCER Movie

Joint Activity Scenarios and Modelling - Data Platform i

This is the SCCER Joint Activity Scenarios and Modelling (JASM) Data Platform. We provide data that is relevant for Swiss energy

market modelling.

The collection of data offered here will grow over time and serves transparency both internally (among SCCER JA S&M members) as

well as externally (e.g. towards other modelling groups in Switzerland and other stakeholders).

The JASM data platform will be the central hub for data exchange between modelling groups involved in the JASM. The platform will
also be open to contributions from other SCCER modelling groups outside of the JASM activities. Access will be open to the public

(except for data packages restricted to only JASM use).

Data package

Decentralized technologies

Energy demand

Lighting Demand

Electricity and district heating
network losses

Technical-economic

characterisation of electricity
generation options

Fuel prices

@ ZEP report MES M...pdf

Download
Description latest
version
Technical and economic properties of decentralized energy conversion and 2017-09-14
storage technologies (22 kB)
2017-12-13
End-use energy demand for Switzerland in 2035
(2 kB)
Monthly distribution of the lighting demand; the distribution is the same 2017-12-15
across the months belonging to the same season. (2 kB)
2017-12-15
Electricity and district heating network losses
(2 kB)
, , - 2017-12-15
Electricity technologies investment and operating costs and efficiencies 5 kB)
- , , 2017-12-15
Fuel price without taxes per primary energy carrier 3 KB)
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Store all inputs,
models and
outputs at one
locations



That's cool stuff!
What models did you use?
What were your assumptions?
Did you consider cold fusion?
What's your PV price in 2050?
Can you give me a few papers?
What does all this cost?

http://data-jasm-sccer.ch
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http://data-jasm-sccer.ch/
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